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mmmcrMM] 
[ 11*111] 

mm$: ists #HMT fc ts wc N in Ktc* t fir tEMfg t * T/I^ 'J ABWHUWCRJE § ■£ 
§ tifc 1 1 l|feaft3B^NMMIwadR<0»»* . 1 1 l&MBH«£iltf>£j&fc ± t«««^& < 

( i ) ffllfe^A l„Ga,I m- u - w N (tzfzL. OSuSl, OSvSl, u + vSlt 
( i i ) «S2¥*fWle>±aKc. ^°^-->-^S^vX^MSr^-f-SXet, 

( i i i ) a***tr«HjwrrttJv^T. xwj** r/i'S— ^feitMy^A^ 
matiffi^NMisJieo^ifflns-frs ;fctiot> mnsvx^M^^^aj-rs firtE¥ 
*n i fcia&oi i iM^uttt&^igmrS:,, 

[ff*IJ?3] 
[M&H4] 

toiBvx^^, ffl^A 1 u G ai _ u N (fzfzt, o<ugiT"j.i»„ ) t- m^tii>m^ 

mrlBvx^M^A 1 offlj&tt^', fiftE^MWlcoA l esfflj^J: 9 «>;*:& v*W£3H2fc:ae 

fifIB ( i ) JB£8Lh*3Hlfe*Al u Ga w I n|.„.,N (fc*£U OSuSK 

* M*3B 2 tlBtfecol 1 1 KSfKII^Rt^Ka^. 

MK^PWfMW 1 , GaN£fflWCJgj££*u fiffBVX^K^ffl^A l u G ai _ u N (fc*f 

Ls o . ossugitM, ) trnztii msx 2 t^iBffioi i mmtmmL<v$mjj 

m. 

firlBvx^SI^Stffi^L ^S#iT^i8lMKffl4A»fe7«V^-fn*»fc:SE»^ 

h wm. 2 tiEis^ 1 1 1 mmimmm^mmirm. 
(in m^xfmfr&mR^hmsmmKtiz, m$jZA i u Ga» i ni_ u . s N ( 

fc/fU Ogu^l, O^v^K u + v^ltM. ) T»3rt>&IIIlJjSfl5»¥*Wfc 
(ill) a**-#tf»HMT^fc^T, #U<?i>., T/PS — *7J*&i.WyWJ*fr 

IE¥»#:ii±tIII^M-f[:«S B B B ^fi£«^^SXgi: 1 fcEttOIIIfcffifclii 
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ffii'?x?m&, m-ttyv^y, iwk^uay, mi^it^v^y. BHfcr^s-^Afc 
fea^ii iKfiMHWHEeolBfcfirft. 

£K0>ll lKSMI3HH^^)lBfc6ri£ 

[3*38113] 

, ty/fyy'J^ Fi^tX-jr^U^ F*^&ftS¥#^MIR£ftft;!»Sr< fc t> — 
[8W&H14] 

(A) fflHit^A 1 u Ga u I ni _ u _ v N (fcflfU O^u^ 1, OSvSl, u + v^lT 

fttfB ( A ) OTSi 5 , Hfi±{;«Al u Ga„In 1 . u .„N (fcrtfU OSuSl, 
[ 11*1116] 

mflfi ( B ) (DXm±. 

( B - 1 ) ME¥«frJI^H^^--^^Sti.^v^^ll^ffM-rftX^i: , 

tale (b-2) »m m^xfmfr^mft^&mi^fomcommizmmzmA-t 

(a) MMLht, fflffc^A l u Ga v I ni _ u _ v N (fc*£U OSuSl, OSvSl, 
u + vSltM„ ) ixft 1 1 1 WMAYMi^MWM Sr Mffct ft TM t , 

(b) mrlB^*il±^^--y^$^^x^M^^L. fufE^^ft^fSaj 

(c) wmz^tsmmMTtzm^x ^ ^'jw, r/i^s— yisv&fr&M 

ffftftiKK 1 t> lo<7)IIIitjn*tT;^y#«t|f]IES*t £^tf»l?«tCiiufE¥»#: 

±^iii^attte B B B *Gic*§^ftist &#tfft*« 1 tiBKtoiii^affiSffifoMit 
tJEJss«3&*. mmv (oooi) mr?&&v-7T47WRv$>i>Wti8mi stciea^ii 

iKSMBHflHR^eaSrffi. 
[lf*iM20] 

LTV^ItsRif 1 3iJ«fctf 1 5** 4, 1 9cO^ttL^fcfBtt«IIIKaflSHflHK«0« 
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[ ll*iM2l] 

[M&H22] 

fta»fcE8tf> 1 1 1 mmimmmmmim, 

tuiESHM^ jpj±«H^t-s> s ff*if i&t>2 3 co^i*tiMzim<oi 1 1 smm^ 

[ ll*H25] 
[ 11*1126] 
[11*1127] 

Bffiaais.Sji: LT^tfciiiiijfiflaimMMi^flBB* 1 . 3 0 um\^±x-hhmimi 

[ff*iM28] 
[ft*H29] 

mtmm&b LxmRLtnummm^mwmc^mmiiK 1 0 0/*mjEU:Tft43iMKB 

mmm&t LxmiRLfzinnmim^mfkm^mmv . 1 0 0 oum&jivhtmt 
m 1 2 e^i^titHzmm^uimmimmm^mm^m 

[»*II31] 
[II*II32] 
[lf*II33] 
[ff*H34] 

mammmm^mmtK ioou mm±.Thumm 3 1 ^ib»<oi 1 

[»*IM35] 

^W*«W0>ffiJtB*», 1 0 0 0/imJ3l±T"$>Sa*3l3 1 £IBttaiIlK8tfiatfHK. 
[lt*H36] 

s*ifcinife»ft?BasAi:&#*, mmitwjm. tmmi nztmv <b> xstct 
o»j«sfi^HWiwfciwfrr*ftiii*S3 1*^3 5«ov^^hj&»fcieii«oiiiKaflsiwfi 

Mo 

[ ff*>S37] 

-9HCA 1 GaN^cliA 1 Nc0^3r< t fe— *«fTO*^IIlKaflS»¥IWIcJii: . 
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[M*JI40] 
[0001] 

*fMHI±, iliasffifcftaHE (lll«mfl5»» i NWMSAt«i.4aHE) *)«ft#8ct$J:tf 
[0002] 

flMfcxru^A (GaN) ^is^iii^ffi^Mb^r^* (jar, niMtt¥#*t 
ltses^tus, nzyezm-zu— h (ld) s^jg^v-x^ 

r^X7V-ftj£ffl$ix, 4fc*fS3e*»tS»3e^>f3i— H (LED) ti^VXTW 

. »»LEDi43i)isjtr««>mfc L-cawsft-Tv^. 

[0003] 

LDffl^LEDfflWIIlDlffiflaSl^NWIc (Mi-(fGaN) <a3HKIi, 3Mt MfflXt7 
^^/HftSfcioTJBtftS^TfeO. Wifcf, ^7r>fTafi8LfcfclllKSMkllWSft* 

TffltGaNM^tll tS^tS^l 3. 8%«^1 2 5 . 8% 

^+^T14^rV\ ^^Tft&ftSfellK^E&ffiSBi. 1 08 c m-2~l 09 cm 

»*£ffi^4tt9^J&^*»h.T*J>K flUHTELOG (Epitaxial lateral overgrow 
th) &fi*RBS3*VtH4. ifWHfcJCfcftff, Kfi^JK^l O^cm 2 — 1 O f cm-igI 
* TTtf S <I i: 4 £\ ft*lfij& t #9rc* 4 . 
[0004] 

Mffii 10, 000atm(10, 000X1. 0 1 3 X 1 0 5 P a ) £LkT$>&fZib. 

GaN£j®fflTJ&K§i2r&Jtak£t;±l 2 0 0'CT*8 0 0 Oatm (8000X1. 
0 1 3X 1 0 5 Pa) CD^kfttf&mkZtlZZtz, i*lt»L, Na777n§ 
7 5 0°C, 50atm(50Xl. 013XlO B Pa) fcl^JttRWffi 

ffliETGaNS^iSTS 4 £ fcaaptej&HcSfifc. 
[0005] 

*ittTli, T>-^-TSr^-tfa*^'X#HMT^i3^T G a fc N afcOfi-^ft* 8 0 0 
°C. 50atm(50Xl. 013xl0 5 Pa) -CB£It§-g\ -IcOll^SrfflWC 96^ 

W3tlKl«B) . 
[0006] 

-yryrA TWfc±iZ^m&Miiiffll&M:&; (MOCVD : Metalorganic Chemical 
Vapor Deposition) lZ X -?X G a Nte H B H B^)j5;MU^tO*>. (LPE : Liquid 
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Phase Epitaxy) t±-?T**Sft*^«S-frS*&t?8»Sfl-C<«->-5. 
[5t#lt^Ciftl] ^2002-29 369 6^4M8 

[0007] 
[0008] 

-b^SBi: •§> . 

[0009] 

[0010] 

[0011] 

[0012] 
[0013] 

*fra<a*10>M3ft&3ai. (i)llMAl u Ga,In 1 . u .„N(^L OSuS 
K OSvSK u + v^ltM. ) T-^^^l>^«#:iiSr*fS-r-g.lSt , (ii) 
wiB¥mfamcD±.mz, a^- - y^^x^I^tt^lS!: . ( i i i ) I* 

Wfcfcwr. Illji^fcW&IIrfcti. fflJfe^A 1 x Ga y I ni-.-yN (tt'LOSxSK 
OlygK x+ySl) T»Stl6«iftSa»-r* . 
[0014] 

4 ft, 2 <?«ce4Hi, ( I ) HSR-hCs -V^Sfufc^^KS 

ffM-T-g-Igi: , (II) l^v^^Jl!^^ltffi^4l9iBHafR±fc, fi^sCA l u Ga, 
I iM-u-vN (fcrtfU OSuSl. OSvSl, u + vSltM. ) T'St$:fX&¥2g 
fWB£J#ffc'$-&X*ii: s (III) 2**-fttrtfH»Tfc*iV^T, ^f'J^A, T/I-£-^ 
Afc±tf4:>'5'*^A:fr&MfftSd>*< t £> l^«m^»hT;P#y^MfclwtBM» 
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[0015] 

ttz. ^wmm3cDmmirmz. (a) «Ai u oa, i ni . u _ w N (tztzt. o 
b ) miz¥mikmcD^w<v~M$:MikLxMimm£m$L-tz>j:mt . < c > sst*-£tr 

4 i t «t o T , MfeK-f^^J^hOMK^W** *«Mb b b k LT . fraE¥*WMLk£ 1 1 
[0016] 

3£>te, *^ej^4^»5t*ffi{i:. (a) S2E«Lk£, fflfiSc^A l u Ga v I ni _ u _„ 
tSIgh, ( b ) luK^»#:Ji±^^--^^Six^vx^JM^j^L, futBvx? 

, WfE^-H^NWWtWSAfcLT, ^^N»**±tiiii)sfifl3JirtSftSjfi^S-fr4 

[0017] 

T>l/$.~t ( A 1 2 0 3 ) . USSA^Ga^N (fcrtfU 0<uSl?*6. )T 
[0018] 

JJE»ltf)lBe*S£fciJl.vC, MfSvx^^i: L-CfflJft^A l u G ai - u N (fcrtfU 0 
<ufiit*| 1 . ) f * § *t s Wff * ffiffl t , tutsvx ? imm a i coffl^Jt^ . 

L<te±m*mtt.ztix\^z\kt!m£L^, mm^x^mtmit^ttx^^kit. 

fffliZ. Mi-Ji\ GaO s , AlO,, A 1 GaO x *%M§tLTV^^ffi^Sll*-rS. 4 

fc. tiriBv^^KfiDaH**SE-ft;S<tf ^Sfc{±. Miff. vx^lK^lf^^lilT^S 
/(/ewciiC Mitf, Al u G ai _ u N (fcrtfU 0<uglftl. s ) "CaSfiiSt 
[0019] 

. OumCOmmX'fo*). #?4 L<1$0. 0 5^m— 0. 5xnnTl)l» ( UERflSSftfclH 

»?5Ji*(i, mtr, BT®^M«^Mfi (sem), mmmmLWf-mmM item 
) t i -o t aijjg-r sitms. 

[0020] 

±MBmi<nssB^mtzis\^x. Mia ( i ) raasjifc:. «Ai u Ga, i 

n!_ u _ v N (fc*£U O^ugK OgvSl. u + v^ltM. ) tMlS 
[0021] 

jWHJ«3$A l u G ai _ u N (fc/*U 0. 05guiltW. ) T»8ftSt)»?ft4i 
ktffft U\ 
[0022] 

JJEJ8 1 #>6SS4 «SM(:fcV X . MIBVX ^JRfcliWR^jeilL^JPJSSn-C t * 
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[0023] 
[0024] 

*§£\ W.m\ Wi.tr, l^m-1 00 0^ m^RtPfc 0 , SFi L < 12 1 0 ju m— 5 0 

[0025] 
[0026] 

[0027] 

±IEm2coSit^ffit;i3^T, WEvx^lB**. ffti^ija^ IWt^'J^y. it-ftll 
it is 'J n y . SKt T 5 - ^ A *j i tflfrf HWt T/P 5 - •> A £> 4 £ »j6> MIR S fi & >J? 

[0028] 
[0029] 

[0030] 

±JE#30)«i6*i£fc:t5VVC. WE (A) JEKS±tC, MSAl.Ga, I 

n!_ u _„N (taEU OSuSl, OSvSl, u + v^ltM. ) T^tlS^* 

[0031] 

±IESf3««Eft*ffifc:fe^'C , HIE < B ) (DJMtf. ( B - 1 ) MIE¥#ftJiO^Hfc 
^7--y/S^-?^^IS«tl,ilt, ( B-2 ) msvxPlgUMtlii-t&m 

. 0. 01xsm~l. O^mTJioT. 4ft L<(20. 0 0. SjumfafeS. 

[0032] 

§£>fc. JJE»3<0«K5rffi*c4J(t4 (B-2) eOIg^fcUT, iWfcK«£JB£*-* 
[0033] 
[0034] 
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[0035] 

o . wieiiiieaHBftrtSfts&^Mbiru ^A^tsA-r** ; t * u->. 

[0036] 
[0037] 

JiiEJBl, JB2, »3tiJ:t«S4^)WB*ffifcfcV^, luKitM^'T^* U±H&K£ 
3S>£*X/Tt>J:n. WKr^UiJHAKfcLTti, Mi.(i\ Ca, M g> Sr, Ba 

[0038] 

JJBBl, #3fcJ:ttfR4<oWiJ5r8;fc:isvvt, mam&t LXWWLfziu 
*E^ft¥*^<OJSIMtt* 3 0jumH±***F4L<. J: 9iff4 L<«* 5 0 ju mELLT 
£>9. $^t:4f*L<, 1 0 OjumJJUiT&O, # KSF4 L<t£ 1 0 0 0 /x miyjiffc S 

SfefcLTJi, BfH7£*WPB«Ht (SEM), SrHSSSSSIS^gliKSi (TEM 

[0039] 
[0040] 

F;kS^7tyx (CD Sriasftrs; fctW^Ri O^ftiSrffi^, trnyvKSrif 
coB?(20(rc) tiyfy/LfcH. AFM^t'-CtaflSrffiSll-r^^^^tf^ixS 

[0041] 
[0042] 

colRWi^iiilJiaftflmWMIk, WIE^imWMIitJiHHlSStJ: DffM£ix^iiiS 

[0043] 
[0044] 

»-^*>-frJi, V^^flSi: LTA 1 2 0 3 £fl£fflU ^NHMKiGaNifciiA 1 GaN^ 

o 3 ) ^mmLx\^im^^mmm^mm^GaNm&ifi&Mrttif>^vf>i 
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[0045] 

[0046] 
[0047] 
[0048] 

(sgtroni ) 

[0049] 

A 1 u G a„ I n 1 _ u _ u N (fc£fU OSuSl, OSvSl, u+vSl) T^flS^ 

mwm^mm-h (is ( i > ) . ^wigtfc^t, hi (a) iz^-rxoiz. jgxjg 

1 l±fc, ffljfctA l u Ga„ I m- u - v N (fcrtfU OSuSK O^vSl, u+vg 

1 ) t'jft$fLS¥«#:Ja 1 2ifMut *mfami 254. *«#«Mffl 

figJI (Metalorganic Chemical Vapor Deposition: MOCVD) ^H^SP^t^^f 
— ffi (Molecular Beam Epitaxy : MB E ) . A^7^f KfvfflJ&ftffi (Hydride Vapor Ph 
ase Epitaxy : HVPE) X'm$LX°%h» WMUl W£tf» tr? T TMc4>G 

aAsli, Silf, SiCli, A 1 Nli^^IUS- t^'Tll,. tJIE^ r 

-frafeKkLtii, ( o o o i ) m~c*ihV7T4-rt&B&m^hz.}iifi 

[0050] 

tSASWftifc^TS*. ITRC HVPEj£*fflV^fcGaN|SJI<^irifcfirffi<?>-WtO 

^xmm-t&, t-t. ^■yr^rmm^z. MocvDstiDGaNijjMti.. -3 

STfc, HfrlEGaNJi±t;^MT i £j&$£LT. f«T i M£NH S £ J: OSW!!®*-* - 1 
T#-f WI>T i Nm^mfc-th* L"£\ MIBTi NJBLhfc, HVPEffifefflWCW 
iff, 5^6 0 O ^m^G a Nfe B B J|tI§ tl» „ HVPEST11 Ga^-MCGaH 

C 1 & . ^LT. t7 r r»IWct-fe7?£< #*#;*f:NH 

3 *?xbZ\fc%mf&ZbX\ fJK^:7T^T*1R±^GaNSS H B B £)£*$^£ 0 
, GaNiS*i«riE^7r-f T»R*»6S!I11§*, GaNlK^) 

[0051] 

Ucfc, Hi (b) fcjS^-iafc. KrK^SHfcJB l 2<o±»fc» A-^y^^vx 
3£Bf&tZ> (JM ( i i ) ) . MIBVX^^l 3(4. G a N«Iltiltt< ^ 

wmx-nm^n, witr, *m -v^y k 54 ^^-#>^ffl^A i t G ai . u N ( fc*f i, 

. 0<uSltfeS„ ) Tft$ft&*m. 0>J*tf. A IN. AlGaN, AljOj^' 
ffifflT^S. i!u!e¥SlftJi 1 23& t GaN&fflV^T»ffiS*l.**^, fufe^^JSl 3J4. 
ffljfcCA l u Gai- u N (ifc*£U 0. 05Su^lt*li o ) TfSSiliWWTftS i t 
*«»*U\ «SAl u G ai -»N (fcfcfU 0<uSltW„ ) T"*$tLSVX^K 
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cvd& aaRfisstffctf . 

[0052] 

mflB7X^)SoJ¥^tt. Wi.Bf. 0. 0 5xtm~ 1 O/zmT'^^T. tJt L<«0. 1 
[0053] 

*£\ HuiaKii?L^gE*-eHffia^#a 1 2m?i*^isL. *witasufcai»* 

*U>. 3^±HH^-fiJSrH2 (a) fcit* (b) fcia?*-. H2 ( 

a ) tz5jk*t£ot,zmmmiiz t* ? httfc^**--:^^*^ 1 21a, vx 

3C9HM7L1 3hl:fc^tH7 httfcUfttiU ttz. 02 (b) tz&rf £ d tztitm 

t>K7^f Vfi-XyiSWSrS. 7 * h U 7 -f — «fc 0 PS^* W^-V^ffM 
1 3 £*A 1 N^A 1 G a N £ MiJS\ 7 * b U 7^7 7 4 — i |,by^>A 

x 7 f J; o TMtl. i t i s t# S . ifc, fMB^IWMLtteA l 
JSSrffMU ^0±^£^lg2^7X?M£ffM'f-&o oSTfc. fufElfl2c07X?J$£- 

?L*aL-ciwfcKBa (Wiw. K««fflMT^jn*5aa) •t&zkizj:*). *<7>smas# 

&4. fcis, MIBA l m±wx?m&. Alltftt. iiftKO^ffifc =t 9l&*-rS- fc 

[0054] 

4W=, Hi (c) CStJ:^:, vx^I l 3frt>Rft-f&*m;m l 2 ^fflfefafc L 
t, ^NWMI12±CIII*fflflSIWSfl,14SlfcgS-fri CPS ( i i i ) ) . friEIIIK 

^^»iim^w< 1 t> l^couimTtmbT^u^mtmimMt^tsmmiz^m 
mil 2cD$mzimz-£, ±sb&&< 1 1 l^commTvmtmmmizmmLtzmm 

^mfaeytM^m^Z, ± o fc, lBBE^iBKfeJ:V»IKl<!0JEE»*iW8T4 . 
[0055] 

H B B*fMtS^l:il ^fy^o^fflv^^s, TVi^'JAICfcli, t-HJ^a (n 

a) . U^-7A (Li ) iS&Xf&VVJ* (K) *»6aftTil4£l«Sr< i: 1 -T&;b£>. 
ifca^iOiffiLV^ Nat L i fc<^a^-75-y^X&fflV^JRffl^-C{i. (000 1 

[0056] 

ijeie ( i i i ) t±oT, *w*ei 2fciv'7x?n 3±(cniKaHttttsa 
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[0057] 

JJEIg ( i i i ) fcti^T, M* * *tr »HM t LTti. Mi.Ji\ M*i?'A (N 2 ) 

JEE^SVC&i L<, 1 atm ( 1 X 1 . 013X1 O 5 Pa) =fc 0 t>±§ < 
lOOatmdOOxi. 013x1 O 6 Pa) Mn3VxME3£H^C£>£ <I i:** 

tPe^Eafci-aTSHW-** 1 . Miif. i^Mi^oo^c-i 1 oo°cgjgT\ e 

MlatmdXl. 013X1 O 5 Pa)— lOOatm (100X1. 013X1 
0 5 Pa) m&~CfthfLh> 
[0058] 

fi.Mi.ifCa. Mg. Sr. B afciffcffl^ii S. 
[0059] 

[0060] 
[0061] 

03 f±. *^^IS2^M^*^X^-0iJ*^-rX^|frHEl-C''fcS. 03 (a) fc 
^iTJDfc. JSSSl l±fc, A7-^y/§n^7^?l3 2 (Ig ( I ) 

) . tolBvx^H3 2(i, MiK. SHfc^Un^ iftyynx Htlfy'Jny, K 
ItS** 1 0 0 0°CUlh) iSM*^«afci4&lL*^«^ll'C^tT i>j:<. Miff. 

Fifcii-sTT'^u^ F^fffl«iims„ Btrievx^M32«jj^.(±. Mi 

ff. 0. 0 0 5xJm~l jumtAot, #?4 L<(40 . 05//m-0. 5/xmtfcS„ ^ 
[0062] 

act, H3 (b) fcsH-«ta(c. ^^jR3 2*»6jtaj^4ffla6Ri i±jz. sjsssa 

l u Ga„ I n!_ u _ v N (fcfcfU OSuSl, OSvSl . u + vSlTft*. ) TSS 
*T.5JSA*^^r4^ii*JB3 3£JBjfc*- S (IS (ID). MIE4mi*« 3 3J2. Mi 
If, *»&5KMBJfc£ (MOCVD) S«yW FSttHlft* (HVPE&) tfMt 
§ £ . talS^«#:Ji 3 3 wjBflWi. Jt^aK^^i £ £ t i 0 £ £ £ *»T & £ 

.04 ( a) - ( c ) t, «*£^£jS£$1*Tfc¥*flcJi3 3cOHrH0O-M£^-. 
Miff. MOCVDSJffl^/liMftCfcDT, 1 0 1 0^i^-C*SAJ&*$-fr£2: 
» i NWMi3 3attP3<iRfc:j&R^S (04 (a) ) . ifc. 1 0 4 O^iBlfCtellfig 
MZlt&b. #m*fMl3 3bli#JPttfc:!SSi-4 (04 (b) ) . £jfc, 1 0 7 0°O^S 

ircis***?** t , ^m»Mi3 3cfiRatt4fciiiiarflcRfcjs^4 (04 ( C > 

) . 

[0063] 

4JCfc, a«Sr*tf»HmT (ifc?£L<fil OOatm (lOOxl, 0 13x1 0 5 P 
a ) IilTcOjaEI?HM) fciJW^ tfU^A. Trt-S-^AtJ <£tM yi-^A^glff ft 
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h < t h i 1 1 1 Ktu« t r ivti y &m k lutes* t z^mmtz^mfam 3 3 <n 
SMkfflrtSft*j«*s-«:* (is ( 1 1 1 > ) . is < 1 1 1 ) mmmmixmmvtz 

IS ( i i i ) bnmcr>Umx-rs o ^btfT% & tztbmmmn>-tZ. « iOTgtiot 
.03 (c) tStiat. ^»*Jg3 3±^III)^a-ft»S B B B 3 4^)xS:ft^-S 0 £45. I 
nKS^«fe a B 3 4 £JBaW-*13r£, 7X^13 2 £BfefeLT t> «tv\ 
[0064] 

J4. fiditf, Ca, Mg. Sr. B afcifSrffl^* 4. £<?D*ffifc:J:*tfjr. II 

lK*i:S£IIWI«LyiliWTOLtflfct;A l x Ga y I ni _ x . y N (fcffL, 
OSxSl, OSySK x + y S 1 ) T"*£:fl& II Ij&^MA&ft6*U MxJ4. 
GaNim IKKAl.Gai-.N (fcfcfU OSxSl ) X"m$tL&$£ikti i nt>tl& 

[0065] 

ffiTtt. GaN$S B a B ^*-r4WlimHC GaNa^ B H H SS^'StvS43-C"MML. 
tffoitz. ZtiizMLX. «fI2«M (*fftBHfiOflS2<0«3t*ffi) "Ctt, SfeH.^ 

tefi^r 1 1 1 iitiM &,fi^f xwmx s a . 

[0066] 

3 0//mtLh-C^-5T. *?* t<<45 0 J umUU:-CS. , 9. ± * L<»4 1 OO/imHh 
[0067] 

[0068] 

Htt^«3cOMjS^-C14. «HSc^A l u Ga v I ni _ u _ v N <fc*£U O^u^l, 0 
gvsi, u + vsitw. ) T3i-Zti&¥mikm*mffirf& (IS(A) ) . £<7)I 
Sti, Mffi&miTWMLfzJM < i ) R«T£> & . «r*5, WiE4M»#S{4, 

Mil*. JS»SltMU4,j:l\ 
[0069] 

<jCt, ffML^^*il«|gH«-gP^K^LTIt^I«^^t--g. (IS (B) ) . 

) {4. HTO ( B - 1 ) - ( B - 3 ) (DTMX^fo £ £ 4 . 

[0070] 

t-f. ^W#;«<7)^ffi^^-^y^$fL^-?x^M5r®fl!t-r-i. (IS (B-l) ) . 
[0071] 

<?5H»fciwfcii«*jgiaw-4 (ii(b-2))„ 3 iMWMi<oiwkw*iai»fci»sgi4=ar 
s«\ mmr^x^x-mm-him^b^mmx'^h. maew?)j$M±. o. o^m 

[0072] 
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six, -imttmz h . 

[0073] 

XS (B) <r>mz, mmZ-StsWfflMTlzis^X . ^'U^A. T;U$-'7A:BJ;tM' y 
ISftt LT, 1(ffi4^WMI±t:iII»aBflaWSA*JSSS*4 (XS (C) ) t Ig(C 
[0074] 

i^iofcLT. l^'KSAl.Ga,! n^^N (^'LOSxSK OSy 

[0075] 

(2gfBBJB4 ) 

[0076] 

KtJ:t«Al„Ga v In 1 . 11 .,N (^'U 0SuSl> OSvglt 
) -Cf*$ftS4M*#JB£JBjac-rs (XS (a) ) . MiE¥»#*li. Mx.fc£\ MO 
C V D m*?M B E at'^T- S h . 
[0077] 

^40«^5'--K¥*WW*J&j£U fjievX^^^^^-S (XS (b) ) . oat 

aRS*U Witt, T^K'y 
[0078] 

SS>fc. Mia^WfrS^flSPX®^. M«^-ir^#HmT (KKIilOOatm 
(100X1. 013X1 o 5 Pa ) jaT^JUffiSffiSt) ttswc. IfWJ*. TlVS.- 

III^7n«hlulE«fiMtvM?L^g#i: *^$-frTIII»5fflfl3H»Kffl*JS^$-tf-* (XS 
(c) ) . 
[0079] 

ztitz**)* mimmLtmznmmimMM i t<Dmi l zm&tfBtfi%ti&. *mmm 

-£-t?IM*T\ iSffljSSS-frftfcft, K«MOCVDS^HVPES^t"^iMt 
. £#;OB«c7) 1 0 %liiTT'fc-5 X t » fl®^ML^ B H a *>'fflI^*tS £ fc #T 

mTfot). mm^z, aMmcrmiz. mta. 2o^ m -5oo^mtfe^. flgeco 

mmii. Wifcf, 3 0jumJSLfc* t #4U<. J: Dff^ L<«£5 0 jumJSLk-CJfe 0 . Sfefc 
Iff* L < ii 1 0 0 v mfiLhTft 0 s WCW* LOilOOO /z mfiLfcT* * . 
[0080] 
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[0081] 

NKfJISKJiS-friifr&fclOV^TR^W*]^. A 1 x G ai _ x N^A 1 Nt^TfcfflJ&jHA 
l x Ga y I rii-^-yN (fcifc'U OSxSK OSySl , x+yfil ) X'mZti&lUM 

[0082] 
[0083] 

te B B 9 »«^JFML^ 0 M#;6<J{c{4. H6 (a) l&fct*otz^ t7r^7St6 1±C 
MOCVDffiT'GaN£>^&III]j£^»^ffc/i (GaN¥#ffc)l) 6 2 SrJjgftSli: 
fc. SflsWtt±> SKJIKWKH 0 2 0'C-llO OTCCSriJ: ^(:t7r^71I6 1 
ifltfRU h'J^fM'JW(TMG) fcNHafciJSXttLhfcffilft^ifcti-sT 
, GaNJf*fft*3-£fc. i«B#. GaN^j»#;Jl6 2<7)flH(4. Gafflt^S^i:* 5 ! 

itf, HVPE (yvf h'^-f KStt&SS) ^MBEStl^^Mffl^-CtJ:^. 4 

1 1 mmxh * ^ fc *fa * t v \ 

[0084] 

>f y>^A*-£X/CVVtfcJ:<, GaN^W#:Jl6 2(4. ffljfet A l u G a v I n,_ u _ v N 
[0085] 

ifcfc:, GaN^##:Ji6 2±{:vx^IJML/i. jLfls«t-(4. 16 (b) t^Ti 
GaN^WMi6 2±fc:^^Jl6 3*JBiKL,fc. vx?J«i4. G a NMffBdiM 

1 N5rifj&*fiIfflT&&. VJX^JRKA 1 GaNlfflHS^Ifl 7X7l«A 1 <7)-^ 

ir ■> t mib&-&ffMtL&m < , i-^GaN BiisKt^r 1/csm uc < < a s *> * 1 1 

fcdW>4A10>»«Mi, 3M^%1M± (A l M3 Ga M1 N) ^14L<, 5M^%a 
±(Al 0 , (5 Ga 0 . 95 N)^tti4 U\ IIIlJiaflSBmWMIfcUTAlG 

«T2&4) . *4J, 4S<BS0!TI4Al o . O7 Ga o . 9 3N36>^4V^^M6 3*MOCVD 

if) i: NH 3 h 26, 600Pa(200Torr) "CSS : 1 0 50°C 

) ItZim-t&ZtlZk-oX. AlGaNK^-7X?l6 3^5§t^„ 
[0086] 

idT. ffi)S^j:oTGai6JSC^-rS^8l'l4^M=5r4^i:&P^-l.^^. %t£A£ 
NaiCai?r75'77Xi LTSALfcG aN50UJ« ( 8 0 0°C. 1 Oatm ( 

lOxi. 013X1 o B Pa) ) +(c8atL/s. aSflaeKK«s 1T7r>fT»IK±t: 

, GaNl (ff^ : 4jum) iA 1 0J7 Ga M3 Nl (JJ^ : 1 . 4x*m) fc£ffiJlL?t 

GaN + A 1 GaN) JB£. C#"?X?$i£^-f\ G a NJSOgP^-c7)ffllJffi(4B^ILT ^£ 
£\ A 1 GaNSl4t3i^ifi4JHH2"f. ?f}«f£c9 (GaN + A 1 G a N ) Jf (H+B) CO 
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[0087] 

Oft, YX^It LTOA 1 N^*ffl14SrfPM-f-§^tC. Ga£ltttmMtZttt& 
A 1 NjRfcGaNffifccOJ8»!|ttt<^Jt««ift&fT-3Jt„ sfc-f. A 1 NJ1 (JJ» : 3jum) 
^WBLft^r-f T»[<h. GaNjg (ffA: 3jum) Lft-f? r -I T^ffifc £ 

^WWILfc. Ga5^"5AtNa4.4^"^At|fIia-fiX^iXOaJi*S 

X^F*I^Sfl#Hm (JEE&l Oatm (10X1. 013X1 0 5 Pa) ) fcU. M 
K^T-^^^fsSrma'FfjD^L, 8 0 0°CT-1 OBSHIfiWtJt. ^<?)f&. MIEffiJIS 

t'lIUv*. A 1 N*£««Lfc«C{i. J9^^>3E-fH»t3 i: X. f ffifi!l&iT.=3r 

fr-otz* 
[0088] 

x v ? & t= «t -5 t f&X£C * & . 

[0089] 

^1 J: LT D L CI JfflV^ ^ t ^'T'l ^ i t £*aW- 4 ft «> . 75 7? X*% H t A 
LftG aNMjftfc**-*-**'-* -T^E y F<oatttr>V^TlfJftLfc. Ga l/5AJ:NaO. 
88/7Afc^^yl<'Mf B (0. 0 3 8m) £BNSS«ttfifl£&AU 2. 
5 a t m ( 2 . 5x1. 013x1 0 5 Pa) #ffl»4TC8 0 0°C. 2 4B#P^B^J§ 

^yVm&OMM.ZMfeLtzkZ^. 0. 0 3 8^5AT*>3S8ifciri:Ht , C*ofc. 
icoii:*^. yJvfxzmALtzGaNmmzfiLXWi&tffo&Z 

[0090] 

^h'^x^y^'tJ^Tl&^U 16 (c) fc^i 3 fc. GaN3HMWl6 2*11 
ajS*fc. mftWfcti. 06 (c) VX?J||6 3^K-y M£tGaN¥ 

&ftJB 6 2 ^EttJ-fS i -5 t 7 * h y V ^5 7 4 -ts ±tfx 7fym-5 ft: . 

[0091] 

SWMLhfc:, 77XvcvDSCJ;'.tDLClJMU;„ Wi.lf. JJMbic* (c x H y 
) MAM*'XfcL, -f^r-f TffiferaK^ 1 0 0°Ci:U m&XT y x:~?Wmmt 
4ftitfc:J:oTDLCjRtjSHLfe. act, 7*M/y^57^-fcJ:o'C^M 
?-y«U DLCI«- aJSOjSMV^K^^fXyf-^tcioTBfeSL. Ga 
N4y$#;/f£StiJ$^ft 8 i<73i3CLT, D LC fc-t-frVX S . 

[0092] 

zcokoizLx^^Kfzmm&zm^x. me (d) tstJ;^:, GaN¥«#cJi6 

23&»6GaNtSA6 4*LPEi6fc:±-3Ta6S$*fc. tlT. GaNM^MMto 
[0093] 

07 (a) (b) (4, *^^WftJ^Cffll^^4LPEiSt«fl!|«--0|S^ 

•tw^mxht. H7 (a) «LPEiii±. mAfixxfo&mmfix, ttzizry*- 
rfix ( n h 3 fix ) t mm fix b corn^ fix zm&-t& tz^mmfix 9 > ? 1 1 t . 
hwhmojitj it&nmiwssBti 2b, <j -rm^vy 1 s t , tsawja 

^ff 3fctooxT-y^x^H7 4t, «M*F7 5tSr{fil»o 07 (b ) (4, x^-yi^x 
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tiX^Z. *PH7 6fi, tfn>-M K(BN)^St (A 1 2 0 3 ) fcifj&^SrS 
. W76 (4, ?S,K£ 6 0 0 "C— 1 0 0 0 XJtWWC* & . fm#* * V ? 7 1 35»^>**& 
§tl£#HMJ±7J (lOOatm (100X1. 013Xl0 5 Pa) — 1 50atm ( 

150X1. 013X1 O 5 Pa) ) ti„ J±7jt)IIKfs7 2tCj:^T lOOatm (100 
xi. 013X1 O 5 Pa) l£T<?>1BmiiZfflWT% h . 

[0094] 

J21T, GaN*SJfc^J&g2f^oVVClMW-4. 4"f, Gat777W*SNai: 
LT , «*Sa B B *« b b l> tilffl 7 6 ftlC^ -y h LfZ . ^SttfcWCtt. Gat 
Nat tfO^t/ktfcSr 2 . 7:7. 3 fc L£ . W®7 6 £ 8 0 0°Ct«» L , 5atm 

(5X1. 013X1 O 5 Pa) ^t'7yt-7 (4 0%) ^I^Six^SS^S- 

[0095] 

V*— T*fiX"*-4*BBl±2:V*. TV*— rfcaxUSrOffiafey^SffiSVCfc. 5 Oat 
m ( 5 0 X 1 . 013X10 B Pa) <7)JE:fiTTIiift£WJ£^S.r 6 . dO^K® 

■Ci^fcffifcfc U 9 6H*ISLPEjR***fV\ G a N3m&iffi2-K.mm 

[0096] 

4fc, ^BHo^Tffl^^iiSAS^LPE^S (IfvF) «-MJl8tftf„ H 
8«LPEM(i, Xr-yUXWcoj-^ 8 1 fc'FMS 2 t £*-f£l;M*F8 0 £fit 
i., 10atm(10xl. 0 1 3X 1 O s Pa) cn^S-izmt^ixh ko^j:^X\^h 

-y8 0 0a. 8 0 0b, 8 0 0 c frhtth 3*P<?DV— y^^^S^lTfc 0 , -t^ft. 
tlJi«M84 a-84 cMOttlttnt^l.. 3ow/-y|l &£tEHa<± 0 . 1 
'CtCJK^^J:3(3$iJ1iP$tLTi3D. JFrt<?5il«t4%— fcW»S*i.4. ^tf8 5lt FF*I 
t7)fift<7)%-<|4 ^rt]_h$-t±^, t i: tic. tjft/mfflj<$ &Zb£ ffi£t h 

[0097] 

r^«8 5<7)rtgp^«. Mlbt^* (BN) j&»^,«r4&*fli(|8 6*»SatS*irv»4. ttf* 

a t & h mm i o <i*sii7Egp s s tejR o fttt htth . hs c^a-m , 1 

0 £31*056*8 8 fcBSTCS 4. ^(0«10(t EHK*-^8 9atCJ:ot|lBKSfL 
■5. S^S87«4. WM«7n^7 8 0 1 36*fft«T* & <£ 0 HfcoTH* . 7n^5 8 
Olii, EWg^E— ^8 9bt:J:-3Tiate§itS. ^HfSWCIi, ilMEM'lOatm 

(ioxi. oi3xiospa) jaTtrftifcttawswiinK*— 1 

0atm(10Xl. 013Xl0 5 Pa) Vl±.CT>Wm%SJiTX'\t. UPK 

[0098] 
[0099] 

( 1 ) Gat757?Xtl>SNa^, M5&Z)S*£ftfFaU i|f«8 6WC-l! 

•yhLst. Gat'<4, «S#9 9. 9 9 9 9% ( -y > ) <F> i>CDtpm^tz. ttz 

Na|±, WlLtNatfffll*, H e BtU^'n-^v ? XftT'N a * MfeLTM? 

l , iisiciiisiftii itti^Na cvmmz'tr ozb tfx-ztz . 

i fc ± o T N a cOjifiJgSr±if £ <T b j6*TS & . 
[0100] 
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i&ffi*J5 5 6°ca±.X*fotll$. Na-Ga^Mfflt^O, J: 9S5£LTj«ff-r& CI 4: 
m^S. SBBMSfcLTtt, ^Ri4\ 7o^7^ffifflt^M> iaK^S-¥-ii«« 

[0101] 

( 3 ) tfidWiS^S: 8 0 O^CfcRJEU IM£i®f&TOmt US. 8IS^*«* 

[0102] 

( 4 ) mS^m.Wt 10rpm~200r P m(7)$fflc7)®GM£.'emRi: WfcZtt:. 
M4 L < (4, 1 0 0 r p mMmt"0te$ tfS . 2 4 mmSgkZ Wtfc LfcWfe . »K£±# 

300rpm~l 500rpmCOS-C*S&llHg§^. M4L<(4. 100 0 

{4. tft^Sffi (BBa^lBJffi) LTt> •fcvvtf, MifcOjitlfl&Kfc-sefc:"*-* 

[0103] 

#M*fflT14. NaeOfrCOyj'yrx&m^fctf. Li, Na, K«77 7?X4»Ca 

, NaiCai CDU-^y 7 v ?^T*{4, C a * 1 0 %g^IA"f- h £ £ T\ «t 0 ffifht^ 
i£ B H B Wj£^t^3rl, 0 
[0104] 

d fc, ^BJftCj;^'. ¥±Htt* i '©<. SAttti<, *Sft*|&WSV*GaN 

[0105] 

au*. %?>tdh. mtmmmco^mfau- ■*r j ¥3&&4*—Yj&BRb lxh. ai# 

[%fifc0g] 
[0106] 

[0107] 

i«:t7r^7 (ISJIttAljOs) fflgSrffl^T, W7r^f7i«±tMOCV 
DifcfcioT, GaNmillllWSfti^iltL, ^<7)I IlfcSMHSrt* 

fcra«fc. GaNiWRfcllJ»U<t:\,vtfW^flffl-rftifc*qff*U\ luIB^X^dh L 
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, IIIJ£Sft!|fj¥S*B i HA1 ^M^SitV^a^'lItfcS. A 1 

LXMLX^h. IIlDoaRKififtiA 1 Offlj&itii. 3M=F%£J± ( A 1 0 . 03 G a 0 . 9V 
N)**SiL<. 5M^%I2LL (Al 0 , 06 Ga 0 , 95 N) #"$^;M£U^ #|36WCte 
A 1 0 . 07 Ga 0 . 98 N*fflVvt. MOCVDSt, WW^JfR ( b V VAt MM 

f-rt'T/l'S— ^ASriT) fcNH 8 i:SJiaHOiKffi»^-4if:fc:J:oT, AlGaNVX 
?JtSrJft*S-£fc. *Lt\ Xh7^rtttcAl 0 . 07 Ga 0 . 93 NVX^MSr^ o ^--y^' 

[0108] 

PEgg9 0lt ^f->^»0T?fJj6jP9 1i:SHIill!H»98fctflli, Wfi^9 1fc3f£ 
Mf8*5»9 8 2:Ji«9 9T3ttSSilTV^4. HW91«:. M&fflWt-? 9 2fcJ:tfS)& 
ttW9 3**IEB§ix, 50atm(50Xl. 0 1 3 X 1 0 B P a ) O^JECWx htl6 
la^TViS. S6fc:WJffiP9 lrtKH, f&tffla5g&9 4#2b9. EH6tt9 0 2*tf 
C4CH4J^EP9 0 l^mtl!W^4«ft^0#Jt6*LTl^*. 9 4 

mkfr^m (BN) 0»£&4tBJfl9 5£H£U *tf*S9 5rtfcIBfc9 6i3J:tflSBfi9 7 

fci"9, «*Sft±WB6*^ri6i* s -®6riftit9HJ»Sii4. #SS*W?li, Iltffio*BS&3ri6i# 
. I8b b h9 7±ox b7^7«wx?H:Wtt¥ff*^C*S J; 3 G a N8Sbb 
a3K9 7 *«H5g;3 L\\ WMMKtSii, ffiMMm$s9 8lz£ -?xm&Zti 

[0109] 
[0110] 

[0111] 

i co^&Tli. 1 iHfflfc: 1 JSHJ-CiffiftE£G 9 4 £ffi»£^L »»fttc8l$ B B B a« 9 7 

9 7 ^M$t*t#i£f-& =fc 3 iz LXM&f&^kZitX fc =fc v > 0 
[0112] 

, x h jjy'wwvxfmtzn Lx^-ftjjfoi / zm&mg : -t& ± a tawaw* ;tt±-5t 

[0113] 

ifiwci^t i o*~i o s cm-^co^mx-f^v^ifih^tzif. ^wmwmum 

LtzBft (vx^K^feJtaj^^NWW (SttA) fctJfLfcv^fcSH "Cti . m^i 0 
* c m-^TfcSSJg LTfrJfhTS i t tz . 
[0114] 



(20) 



#112005-12171 (P2005-12171A) 



^mmmX'it. NaCDfriOyJvPA&m^tzlP. Li, Na, Kt07 7 7?XKa 
b h b WJjJc^'BIfg i; -5 tz . 

[Mjfiw 

[0115] 

[0116: 

vx^ifctt, m^v^y, miki/'j^y. iwtffift^uay, s^t^s-^a. m 

[0117] 
[0118] 

u Ga, I ni_ u _ w N (fcrtfU OSuSl, OSvSl, u + vS 1 T2fcS ) •C&Ztlt 

mm^mmLtz, ^mmmxn. mms&mi o 2 crc~i 1 0 o°ctc=5r^ x at-* 

7r-fT*K£illl!lftU hy^^^'U^A (TMG) fcNH 3 fc£M»RI:fc:«IW<& 

fctJ: O^fkS-li-Sit^T^it. 04 ( a ) - ( c ) fc„ 8*C9»ftfc:j££S-£*:Ga 
NJitf5?Btt*Srr. H4 ( a ) — ( c ) fc^rf «fc 3 fc, 10 1 0'CcOiSSt'ISKISf 
4fcGaNJfttPMittfcJ&Kl, (14 (a) ), 1 OAOX^mStVmOf&Sk^ib . 
GaN»±£j#K£j&ftL (04 (b) ) , 1 07 0°C^S^T-*S H 3 B )t«§^Si:, Ga 

NWipgaajeifcttattrflcttfcjSftUfe (04 ( C > ) . ^mmmx-it. 1070^ 

[0119] 

N*Bft*wj«s-frfc. s i N^xtmii. m&WftUL. wmt^^^nnLxts 

[0120] 

t7r^Tlifi 777 ^xlMftSGa NiBSf "CHJIWi. k (iSrvvfcft, 
GaNJSHrfi. l^^ITOCML/-;. JSS^kLT, S^Uny (Si) *#U? 
AfttS (GaAs) ifflV^t, jH3K3^GaNlKMrtit|||(ir^&ifc*^MIWt*)3&»o 

«*a^ffML^a*s H B B *s*ffl^s ; 1 k x^x . hkwstg a N^^ft^tgt & 

[0121] 

^xmmth. ^mwv-jf i o o<o«jt&Hi otsst. 

[0122] 

*i\ JJB£itWC»4>*U G a N*gft*^=5rSlg3£« 10 1±fc. ^'J T«fc&* 5 
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X 1 0 1S cm- ^likT^^X 3CS i £ F-7L?tnfGaN^^3y^? f-Jfl 0 

muwmmmm^^hw^-chh. g a n^ssh (GatN ti* 
. ^matLxs i^mwthbGacn^itmmLtz, zcog aco^ummizmk-t 

y rmmt- 5 x 1 0 1 8 c m-3 aTt^ =t a t k- t° v^"s^§ijf» ttz . 

[0123] 

r?>^^ Hfl 0 2±tC. nfAl )i0? Ga 0 , 93 N!5^^?77FilO3t 
nffX^aN^^rS^-f Kill 0 4 fc SrffMLTt „ Ga M I n 0 . 2 N^£>&-S# 

Fil (Jf^3nm) i:GaN^A,%-£AyTjS (S»6nm) blzi. ^X^tfi^ilfz^ 
SS^#pr (MQW) SrvStt/fl 0 5 t LTffML?t 0 P®G a N^£r£3fr>M 

KJil O6tpfAl 0i07 Ga 0 , 93 Ni!)»^| ) ?77KIl 01b, pJEfGaNA»62r4 

hJS 1 0 8 1 «Lt„ i*i<5><OWi&tt<?5*ffi , C?Pja*C#6. ^NWcU-ir 
10 0 (i^y/^^ng-^Sw^ftP— tf"C'* 9 . MQWiSttSttiftS -f >^A£ 

<. Kill YM. ;?vb , l«I(^8<4i. 
[0124] 

ny^^Ml 0 8tf)±«fc:Ji. S^2/xmgJK<7)«SSEaEAfi«^«jS-r4*§aaiKl 0 

a, 9mwmt%&v •y=Jm { &f&ztix^&, 

[0125] 

VM1 1 0*%M§iiTV^„ nBcoaypfhmi 0 2<D±Miz^ ay?? hJgl 0 
2 t 5 >y ^ffifflrtS nffllMffi 1 1 1 ^ffMSflT^S . 
[0126] 

±Mttmxm&i$tLtz i mifc]s-->?cr>'r;^ xnmitft^tz* n^tu-z^mkv-^iz 
ntx. pmmmbnMmmtnmizmjjfacomfecomKzma-t&b. MQwiguit 

#££fC, ?IJSiifcR4 0 4 nm'Cl'-iFfH&fciBiLfc. 
[0127] 

*fflWO*4fctf>, Stefi^JKOGaNaS±tf^tJt^#:^-ifi:J:t«LT. L§ 
[0128] 

=3rj3, GaN^m^^r-fTM^WlS^^iD^t. GaNlKfiL 
[0129] 

, ismmMconrnxu , c ba i , g ai - s n < jt*f t o ^ x g 1 > mm^mm^ 

hUM^Sit^t'lS^ fficDH^-fi^A l x G ai _ x N (WiLOgxgi)lfi^ 

fflg&s&t Lxm^xt. ai^Ai.Ga^N (^'lo^x^d xmzti&mn 

[0130] 

^W^tl&o 3fs:^BJ5 < 7)a«SrfflV^TLD^LED^ftM-f--g.S?)Si; LT. ElTO^i:*** 
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imwn 

[0131] 
[0132] 

011 ( a ) - ( e ) (i. *^HJ^3OMig^ffiC0I^<7)-M^^t-IgKffiElT-$> 

h. nil (a> Ktiot, mtr, ^raAnsaaacs (mocvd) 

ffiti 0. t7T>f7 (#Mb b bA 1 ,0 3 ) i^^^iatl 1 0 0^)— ±ffi±(C. III8I 
TCfgllgi: LThlM^/k#'J'/\& (TMG) SSiSfc LTTV^-T (NH 3 ) 

SrfflV^T. m»&ti5Mm<omfcff})VA> (GaN) 1 1 0 1 

^mmmximmmi 1 o o±t^jc*«i 1 o 1 fcj&fts-tffca*. hvp 

LT. mjK^»*JSl 1 0 1 k LXffi8LXl> iv\ 

[0133] 

»vr N HI 1 (b) Kj^ioC fiftil 1 0 1±K, X17^7«I:a^-^ 
y/U-7X^Il 1 0 2JIHLt. vXi?Ml 1 0 2(1 WilfjaT^ipKJgiftL 
tz« ^y^^y (s i H 4 ) Sfflv^-ftqescHJR* (cvd) 
JR1 1 OKOiC, JMnWftl 0 0 nm^yijay (Si) VX??FMffi£ttffi 

7*h'jy/57-f-S(:j:ot, vx^Ml£0±C, xh^-fr^ 

Ml^l'5-ix.yfy/Lt, x.yf-y^ii, Miff, Rj&ffetfxi: LT*-fbi<S (H 
B r ) 4Jt(#®3fi#X ( C 1 2 ) iStf^kb^ j-yx.'y^-y?' (Reactive Ion Etching 

: Ri E) Tfr3£fcj&*"CS*. 77yy/ft:J;oTl-yXlA7-yJi* 
L/So =2ri$, vx?I(0fIMJxi7^7'fti Lfctf. x b 9>f rftCK^f F «y b 
«t LXi> £\\ 

[0134] 

8*:, Rfctt«EB$l. MM$. Wmtfx (Oj) (HjO) ^#^SHM^ 

T\ ^IMWMitiJ:t^v^^Jfti6^jaS#ifcJiaHKfc»tT, 9 0 0W)iBjrc#4i3ISItf> 
JR«l»£?r~>jfc. IgS^'X^HMTIi. ft 3 0 0 n mil, /J<^M«HMT1±ft4 0 n m 

eoiwfc#u^A*ia8Eisaffi±tcjeift'c*fc. ^mm^j^t. hi i (c) tc^-r 
iatc. vx^iki i 0 2(c«t-3T«b#tT^*^ i NWMii i o laic, iwfc#u? 
A*»^*4iMfciR«i 1 03imjtL%tvtz. zcDMttxntz&^x . mmmm%b lx 

sues < mm-? ht\b &r § tz . 

[0135] 

HI 1 (d) tSrTJ;^ 7-y#fffi£^t±R I Effitcj; Ovx^ltfc 

[0136] 

i<?5J:afcL,'C»6*iA:»tSJHER*fflV^, Hi 1 (e) fcijrtJ: 3 tc. 7577X 
^fflt^GaNlirfitLPEStiot, MiE^SWB 1 1 0 1 COStttLfc^ffifcG a 
Nm¥nl 1 0 4£j&R£-£*:<, GaNfe&l 1 0 4J1 ±IB»feMt |S|«(C L P EgB£ 

[0137] 

J«g£«JIW-$-4£i:0*T'S*. -t^hib. Hi 1 ( e ) Ciptf-j: ^K, ¥#WBl 1 0 1 
*^«JK&«S H a H tfcil$^L iliHl 10 3±*«trfifclSfij&RS^4ifcfcJ:oT 

, KfiiW^MM^^ifc^ris. B§fbffl«i i o 3<7)±.-nx-^mn^m 

ill 1 0 l»*ffi<7)tefi«0^iPSr»{t*<^-|.S0T, LPEafcAiTSfiLfcGaNfe 
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[0138] 

mwinmmz&^x i o*~i o 6 cm-2(?)«itA57mo!t^ *«BHw»K6rffi 
<ni o iznimm-itm^^mmmz^M^?>z tx\ luim.mfe&wmftmz.mk 

«<wiMrc*4. zcom&jmt txit. mm. mm^.mm^mm (semi . 

Bf!iBi3@[«7mR ( T E M ) Sgt^fctf 6*1* . 
[0139] 

mmmx-it. mmmz^hm-imm^m^mmLtzt>K 4 *> : &xizk*)mm*m$L 

(atoms/cm^) tOKSM*^ !9EV^^JH*»4,|tajtfc4 i 3WMIW«H*>fe 

2 o o n mgjso t z ^ £ 'P'L^z^ti z t X\ 1R§dr?x9Wi*e>&B Lfc^NWMI fc 

14. WjU*, 3X10 19 (atoms/cm 3 ) ^At^^t^'flS. 3rfc. l-ABb" 
[0140] 

HI 2 ( a ) ~ ( d ) J4, *^HJtfOH3c7)i^*-^X@co— «**r$-IgBfffiH"C& 
So HI 2 (a) CStioC, t7r^fT (JfiftttA l 2 O s ) 

12 0 l_ti3. MOCVDSt;j;oTGaN^I>¥l*il 2 0 2«L)t. ftfr 
Wfcti, SttcS&tftil 0 2 0°C~l 1 OOXJfciii-SfclfiB^r^raKl 2 0 1 
*JUjRL>te05-&, MMiHl^P;^ (TMG) fcNH 8 fctlsa6R±(Cffilfr^*i4:K: 
GaNi^5:l,fiMl 2 0 2%f$MLtz. fcti, ¥W*J1 1 2 0 2C9IIIK 

7uig{4. tfy^AtRB^i-r . r/i'S— ?A*fctt-f ?a£^"cvvc& «tv\ 

^112 0 2(t «A l u Ga t I ni _ u _ B N (^'l, O^u^l, 0 

[0141] 

-3?C H12 (c)fc^-±atc. ¥3HM1 2 0 2*1f7r>fTMR4trxy^> 
1 2 0 2<7)±B^iAxi-)l ^WLt^, &*L>fcV'i>xMRl20 3 

* 7 * b >J y 7 '9 ^ -f -st «t o tx h 7 4 ymz^?-—v7'-tz> zbizx-oXh-^x 

WLTH^-fx-yf-y^ffdifctCJloT, HI 2 (c) K^-idt, «*«(&5jum 
cOfl«*^ll&3 0 0jumt^fiLfc. **»JT14. CtSESrX b 5 -f rflfiti: L 

[0142] 

otTfc, HI 2 (d) fc^-idt^ flgp^H^^-K^aliiLT. M&ftt i 0 

GaNfe B H B K5:SLPE-GaNi B B B l 2 0 4St^$t)t. ^ B H B )S««S. HSt^f 

{ c ) O-fV-Tl^— h£f¥ALT. 50atm(50xl. 0 1 3 X 1 0 5 P a ) <r>WM 
ME3JIWI, 8 0 0°CT\ 10 0«figt, HI 2 <d) <Z)LPE-GaN(&!i£(ft 

jiut. m&n-m. mumcD$LW&&tfm^cDx\ hi 2 (d) t^iat, 
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[0143] 

*SOtB!T*§S>*lfc LPE — Ga N*SJH4» ft^±k^*@|5i: (ClttsfiWIKffilSft 
*W2W^»*t1ifil(6filrC*r>/£. ^SHUTIi, £MB<OflWB**3 0 0jumTS5-3 
10 0xtmJ^wi£v>^tfiv^TffilKffi««**S5H*C&4. ZcotZtb. Ml 

[0144] 

[«Mt±»fra»rffitt] 

[0145] 

[0B^nS#=5riiBJ] 

[0146] 

[HI] 4M^Bt*ffi<0^*^n»iiiBltr*4. 

[H2] imm<7)wmim<7)-Tm*^ < a > -Moxasfc ±tf ( b ) w<z>± 

1 03 ] imw<nwmnm<7)\m-mz ^rtTjmmmxh * . 

[04] ( a ) — ( c ) a, *^Bj^sjt^-ffi«-ig^^j^vK-r»Tfflia-c'S ! >.i» 0 

[ 05 ] G a NM?g^«o 1 1 IitafBSl«0»j!Ht**^-BfllIEIT» 4 . 

[06] ( a ) ~ ( d) (i, *^tf^BeSr^*<^^^ft^XieBfiBHT-*4. 

© 

[ 08 ] im%?mk-%m,zm ^ttimmmm^^x-m^m^^-tm^mxh & 
1 09 ] *mi<7)wmjjmzm\ ^ tit mmmm^ v -wo** *■ jstt^csrc* « 
[0io] *mi<Dwm^x~m&zii&^tms<v^iz^mmmx'fo&. 

[ 011 ] 2fc^tfOS!Ji^co *<Oflfi»— «**^"XS»fB^rc* h . 
[ 012 ] *^(©ISK5r^*^^>^&^XSBfliIHr* ■& . 

[0147] 

11, 110 0 

12, 33, 33a, 33b, 33c, 1101 ¥^WM 

13, 32, 63, 1102 ~7X?m 

14, 34 u\mmtmm& 

1 3 g , 1 3 h MfflTL 

6 1, 12 0 1 t7T>f TSffi 

6 2, 1 202 ^»#cS 

64, 1 1 04 GaN|g B H H 

1103 mitmm 

1 2 03 I/yXM 

1 2 04 LPE-GaNIStFa 

a ^-yr^rsm. 

B ¥3|EflsJf 
C YX^I 
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7 1 j£X?>2 

7 2. 80 2 f±jim&$s 

7 3 A/I^ 

74 mm 

7 5. 8 0 «RF 

7 6. 9 5 TO 

8 1 f-^y^- 
8 2 jPH 

83. 92 b— ^ 

84a. 84b. 84c. 93 MMM 
8 5 JpiMf 
8 6 TO 
8 7 SJtfS 
8 8 

8 9a. 8 9b ^ — 9 

800a. 800b. 800c V — > 

80 0 7n^7 

8 0 1 #Xjfi 
80 3 

9 i w^r 

9 4 ESt£ 

9 5 TO 

9 6 UfS 

9 7 MSA 

9 8 £EBHV» 

9 9 m 

9 0 0. 90 1 ^EP 

9 0 2 EBEW 

1 0 0 ¥SWfcl— if 

10 1 ffig 

1 0 2. 1 0 8 ay?? Nil 

1 0 3. 1 07 ^9«yKJi 

1 0 4. 1 0 6 3frCK HJi 

1 0 5 *Stt« 

109 teSJl 

10 1. 110 WM 
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[HI] [122] 
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1204 
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(12) Wm *FP I* 

^RWPWip^JTOl 0 0 6f« £T«»£&f££«*tn 
(72)S&HJ$£ BBS 

*BEJiW:BaTfflljffliS2TB8# A9-310f 

xmrnvza-tiiih m& 2 # 1 # ^rs^^^i^x^w^^ 
(72)%hj# ;n« 

F^— A(##) 4G077 M02 AA03 BE11 BE15 CG02 EA06 ED06 EE07 EF03 HA02 
HA12 QA04 QA11 QA34 QA71 QA74 
5F053 AA03 BB52 BB53 GG01 GG05 HH04 LL02 LL03 PP07 



